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COMMUNICATING A BROADCAST MESSAGE 
TO CHANGE DATA RATES OF MOBILE STATIONS 

CROSS-REFERENCE TO RELATED APPLICATION 

5 [0001] This claims the benefit under 35 U.S.C. § 1 19(e) of U.S. Provisional 

Applications Serial Nos. 60/454,714, filed March 15, 2003; 60/457,215, filed March 
25, 2003; 60/459,534, filed April 1, 2003; 60/462,220, filed April 11, 2003; 
60/468,442, filed May 6, 2003; 60/469,106, filed May 9, 2003; 60/469,778, filed May 
12, 2003; 60/475,440, filed June 3, 2003; 60/478,792, filed June 16, 2003; 
10 60/495,544, filed August 15, 2003; and 60/499,584, filed September 2, 2003. 

[0002] This is a continuation-in-part of U.S. Patent Application, entitled 
"AUTONOMOUS MODE TRANSMISSION FROM A MOBILE STATION," filed 
March 4, 2004, which claims the benefit under 35 U.S.C. § 1 19(e) of U.S. Provisional 
Applications Serial Nos. 60/452,370, filed March 6, 2003; 60/454,714, filed March 
15 15, 2003; 60/457,215, filed March 25, 2003; 60/459,534, filed April 1, 2003; 

60/462,220, filed April 11, 2003; 60/468,442, filed May 6, 2003; 60/469,106, filed 
May 9, 2003; 60/469,778, filed May 12, 2003; 60/475,440, filed June 3, 2003; 
60/478,792, filed June 16, 2003; 60/495,544, filed August 15, 2003; and 60/499,584, 
filed September 2, 2003. 

20 [0003] Each of applications referenced above is hereby incorporated by reference. 

TECHNICAL FIELD 
[0004] This invention relates generally to communicating a broadcast message over a 
wireless link to change data rates of mobile stations. 

25 

BACKGROUND 

[0005] A mobile communications network is typically made up of a plurality of cells. 
Each cell includes a radio base station, with each base station connected to a mobile 
switching center or a packet service node that manages communications sessions 
30 between mobile stations and terminals coupled to a public switched telephone 

network (PSTN) or a packet-based data network. Communications between mobile 
stations and base stations are performed over wireless links. 
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[0006] Traditional wireless protocols provide for circuit-switched communications. 
Such protocols include time-division multiple access (TDMA) protocols and code- 
division multiple access (CDMA) protocols. In a circuit-switched network, a channel 
portion between two endpoints (e.g., two mobile stations) is occupied for the duration 
5 of the connection between the endpoints. 

[0007] However, with the wide availability of the Internet and intranets, packet- 
switched communications (e.g., web browsing, electronic mail, and so forth) have 
become more common. Generally, a circuit-switched connection is an inefficient 
mechanism for communicating packet data. As a result, third generation (3G) and 
10 beyond wireless technologies are being developed and implemented to provide higher 
bandwidth and more efficient packet-switched communications (of data as well as 
voice and other forms of real-time data) over wireless networks. 

[0008] One example of a packet-switched wireless technology is defined by the 
CDMA 2000 family of standards, developed by the Third Generation Partnership 

15 Project 2 (3GPP2). A CDMA 2000 wireless communications network is capable of 
supporting both circuit-switched services and packet-switched services. For TDMA, 
packet-switched wireless communications protocols have also been developed, such 
as the Enhanced General Packet Radio Service (EGPRS) protocol as defined by the 
3 GPP (Third Generation Partnership Project) UMTS (Universal Mobile 

20 Telecommunications System) Release 1999 Standard, and others. 

[0009] Conventionally, transmission of packet data by a mobile station over a reverse 
traffic channel, such as the reverse supplemental channel (R-SCH) of a CDMA 2000 
wireless communications network, is scheduled by a scheduler in the base station. If 
loading becomes too heavy on the reverse wireless link, the scheduler adjusts 
25 assigned resources of mobile stations to reduce loading of the reverse wireless link. 
Traditionally, adjusting assigned resources of mobile stations requires that the base 
station send messages to each of the mobile stations, which is a time intensive 
procedure that also consumes valuable air interface bandwidth. 
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SUMMARY 

[0010] In general, according to one embodiment, a method for use in a wireless 
communications network includes communicating data with plural mobile stations 
over a wireless link. A broadcast message is sent to the plural mobile stations, with 
5 the broadcast message containing an indication for indicating to the plural mobile 
stations that the mobile stations are to change data rates for transmissions over a 
reverse wireless link. 

[001 1] Other or alternative features will become apparent from the following 
description, from the drawings, and from the claims. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] Fig. 1 is a block diagram of an example arrangement of a mobile or wireless 
communications network that incorporates an embodiment of the invention. 

[0013] Fig. 2 is a message flow diagram of a procedure for setting data rates of 
15 mobile stations, in accordance with an embodiment of the invention. 

[0014] Fig. 3 is a message flow diagram of a procedure for enabling autonomous 
communication of data from the mobile station to the base station at a rate up to a 
maximum autonomous data rate, in accordance with an embodiment of the invention. 

DETAILED DESCRIPTION 
20 [0015] In the following description, numerous details are set forth to provide an 
understanding of the present invention. However, it will be understood by those 
skilled in the art that the present invention may be practiced without these details and 
that numerous variations or modifications from the described embodiments may be 
possible. 

25 [0016] Referring to Fig. 1, a wireless or mobile communications network according 
to one embodiment includes components that operate according to CDMA (code- 
divisional multiple access) 2000. CDMA 2000 is defined by the CDMA 2000 family 
of standards (including the TIA-2000 standards, TIA-2001 standards, and the TIA- 
2000-D standards). However, in other embodiments, other types of wireless protocols 

30 can be used for communications in the wireless communications network, including 
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other versions of CDMA, TDMA protocols, UMTS (Universal Mobile 
Telecommunications System) protocols, and other protocols. 

[0017] The wireless communications network includes multiple cells 18, each 
including a base transceiver subsystem (BTS) 20 for performing radio 
5 telecommunications with mobile stations within the coverage area of the cell 18. The 
BTS entities 20 are connected to one or more base station controllers (BSCs) 22. 
Collectively, a BTS 20 and BSC 22 are referred to as a "base station" 19. More 
generally, a "base station" refers to any entity (or collection of entities) that 
communicates wirelessly with mobile stations and that exchanges control signaling 
10 with the mobile stations for establishing, terminating, or otherwise managing 

communication sessions (e.g., circuit-switched call sessions, packet-switched voice 
call sessions, other packet-switched communications sessions, and so forth). Note 
that, in some implementations, multiple BTSs can be connected to each BSC. 

[0018] For communicating circuit-switched voice traffic, the base station 19 is 
15 coupled to a mobile switching center (MSC) 24, which is responsible for switching 
mobile station-originated or mobile station-terminated circuit-switched traffic. 
Effectively, the MSC 24 is the interface for signaling and user traffic between the 
wireless network and other public switched networks (such as a public switched 
telephone network (PSTN) 26) or other MSCs. The PSTN 26 is connected to landline 
20 terminals, such as telephones 28. 

[0019] In a voice call session between a mobile station (such as mobile station 16) 
and a landline terminal (such as telephone 28), voice traffic is routed through the air 
interface between the mobile station 16 and a base station 14, and through the base 
station 14, MSC 24, and PSTN 26. 

25 [0020] The wireless communications network also supports packet data services, in 
which packet data is communicated between a mobile station and another endpoint, 
which can be a terminal coupled to a packet data network 34 or another mobile station 
that is capable of communicating packet data. Examples of the packet data network 
34 include private networks (such as local area networks or wide area networks) and 

30 public networks (such as the Internet). Packet data is communicated in a packet- 
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switched communications session established between the mobile station and the 
other endpoint. 

[0021] To communicate packet data, the base station 19 is coupled to a packet control 
function (PCF) module 32, which manages the relay of packets between the BSC 22 
5 and a packet data serving node (PDSN) 30. The BSC 22 and PCF module 32 can be 
implemented on one platform or on multiple platforms. A "platform" generally refers 
to an assembly of hardware and software that provides predefined tasks. 

[0022] The PDSN 30 establishes, maintains, and terminates link layer sessions to 
mobile stations, and routes mobile station-originated or mobile station-terminated 

10 packet data traffic. The PDSN 30 is coupled to the packet data network 34, which is 
connected to various endpoints, such as a computer 36 or a network telephone 38 
(which is a telephone that is fitted with a network interface card for communications 
over packet data networks). Examples of packet-switched communications include 
web browsing, electronic mail, text chat sessions, file transfers, interactive game 

15 sessions, voice-over- IP (Internet Protocol) sessions, and so forth. 

[0023] The wireless communications network thus provides two different types of 
communications: circuit- switched communications and packet-switched 
communications. Circuit-switched communications are routed through the MSC 24, 
while packet-switched communications are routed through the PDSN 30. In circuit- 

20 switched communications, a dedicated end-to-end channel is established for the 
duration of a call session. However, packet-switched communications utilize a 
connectionless intranetwork layer, such as that defined by the Internet Protocol (IP). 
In packet-switched communications, packets or other units of data carry routing 
information (in the form of network addresses) that are used to route the packets or 

25 data units over one or more paths to a destination endpoint. 

[0024] One version of IP, referred to as IPv4, is described in Request for Comments 
(RFC) 791, entitled "Internet Protocol," dated September 1981; and another version of 
IP, referred to as IPv6, is described in RFC 2460, "Internet Protocol, Version 6 (IPv6) 
Specification," dated December 1998. 
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[0025] In the ensuing discussion, reference is made to the transmission of packet data 
by a mobile station. However, note that techniques according to some embodiments 
of the invention can also be applied to circuit-switched communications. 

[0026] The base station 19 includes a scheduler 40 to schedule (in scheduled mode) 
5 transmission of data by the mobile stations 16 over the respective reverse wireless 

links. Note that the scheduler 40 can be implemented in either the BTS 20 or the BSC 
22, or both. In scheduling a mobile station for transmitting packet data, the scheduler 
40 specifies a data rate, a start time, and duration through either layer 2 signaling or 
layer 3 signaling messages. If scheduled, a mobile station 16 is able to transmit data 
10 (such as data in buffers 46 of a storage 44), including packet data, according to the 
specifications provided by the scheduler 40. This type of transmission by mobile 
stations is referred to as scheduled mode transmission. 

[0027] In scheduled mode, a grant message (which is a layer 2 message according to 
an embodiment) is sent in a forward grant channel (F-GCH) by the base station 19 to 
15 a mobile station 16 to assign a data rate at which the mobile station is to transmit 
packet data on a reverse packet data channel (R-PDCH). R-PDCH is used for 
transmitting packet data from the mobile station to the base station over the reverse 
wireless link. The forward grant channel is a relatively quick mechanism for 
assigning the data rate of the mobile station on R-PDCH. 

20 [0028] The grant message can be targeted to a specific mobile station such that data 
rate assignment can be performed on an individual mobile station basis. In 
accordance with some embodiments of the invention, the grant message can also be 
targeted at multiple mobile stations served by a base station to cause the multiple 
mobile stations to change data rates. When targeted at multiple mobile stations served 

25 by a base station, the grant message is considered to be a "broadcast" message. In this 
latter configuration, the grant message contains a special indicator referred to as a 
"broadcast indication." As used here, the term "broadcast indication" refers to the 
transmission of an indication that is targeted to a group of two or more mobile stations 
that are served by a base station. 

30 [0029] By using one broadcast message to control data rates of multiple mobile 

stations, data rate adjustment for managing the loading of the reverse wireless link 
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between mobile stations and the base station can be performed much more quickly 
and with fewer messages exchanged between the base station and mobile stations. By 
employing this mechanism, the base station does not have to successively send 
individual messages to mobile stations to change data rates of the mobile stations, 
5 which can be a time intensive process. 

[0030] Thus, in one configuration, a grant message sent on a forward grant channel 
can assign a specific data rate to a targeted mobile station for communication of 
packet data on R-PDCH. In another configuration, the grant message sent on the 
forward grant channel, instead of assigning a specific data rate to an individual mobile 
10 station, sets a broadcast indication that is targeted to all mobile stations served by a 
base station to change data rates of the mobile stations. 

[0031] The broadcast indication in the grant message causes each mobile station to 
adjust its data rate to less than or equal to a maximum autonomous data rate. Instead 
of scheduled mode transmission, mobile stations 16 are also capable of transmitting 

1 5 packet data over R-PDCH in autonomous mode. The types of data transmissions that 
can benefit from autonomous mode transmission include data traffic that is delay- 
sensitive and stream-like (rather than bursty). For example, interactive gaming 
sessions over a packet data network involve streaming data that is delay-sensitive. 
Other types of data transmissions that can benefit from autonomous mode 

20 transmission include low-rate signaling traffic. Note, however, that autonomous 

mode transmission over a reverse wireless link is not to be limited to only the traffic 
mentioned above, but rather can be applied to any type of traffic. 

[0032] In autonomous mode, a mobile station 16 containing data to transmit does not 
have to wait for the scheduler 40 in the base station 19 to schedule a reverse channel 

25 for the mobile station 16. Instead, the mobile station 16 is able to autonomously send 
data over the reverse wireless link at a data rate that is less than or equal to a specified 
maximum autonomous data rate. Effectively, in autonomous mode, the mobile 
station 16 is able to transmit packet data at a data rate up to the maximum autonomous 
data rate without an explicit, scheduled rate assignment received in the forward grant 

30 channel from the scheduler 40 in the base station 19. 
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[0033] The forward grant channel is a shared channel that is monitored by all mobile 
stations that have been enabled to transmit data on R-PDCH. The forward grant 
channel includes an identifier to uniquely identify each mobile station. In one 
implementation, the identifier is in the form of a medium access control (MAC) 
5 identifier, referred to as "MAC ID." The MAC layers in the base station and mobile 
station control the access signaling (request and grant) procedures for the air interface. 

[0034] According to some embodiments of the invention, the grant message on the 
forward grant channel includes two fields: a MAC ID field containing the identifier 
of the mobile station; and a data rate assignment field that specifies the data rate of the 

10 targeted mobile station. To assign a specific data rate to a targeted mobile station, the 
MAC ID field in the grant message is set to a value to uniquely identify the mobile 
station to which the data rate assignment information is directed. Alternatively, the 
MAC ID field can be set to a predetermined value to provide the broadcast indication 
discussed above. The broadcast indication is an indication to all mobile stations 

15 enabled to operate on R-PDCH that the mobile stations are to set their data rates to 
less than or equal the maximum autonomous data rate. In one example 
implementation, the MAC ID field is set to the binary value 00000000 to provides the 
broadcast indication. In other implementations, other predetermined values of MAC 
ID can be used to provide the broadcast indication. 

20 [0035] More generally, instead of setting the MAC ID field of the grant message to 
provide the broadcast indication, other fields in the grant message can be employed, 
such as the data rate assignment field or another field. 

[0036] Fig. 2 is a message flow diagram that illustrates the communication of 
signaling among a base station, a first mobile station (MS 1), and a second mobile 
25 station (MS 2). Call setup messaging is exchanged (at 202) between the base station 
19 and MS 1 . As part of call setup, the base station assigns a specific MAC ID value 
to MS 1, in this example MAC ID_1. 

[0037] Call setup messaging is also exchanged (at 204) between the base station and 
MS 2, in which the base station assigns a MAC ID value to MS 2, in this example 
30 MAC ID_2. In an alternative embodiment, instead of assigning a MAC ID value 
during call setup, the base station can assign a MAC ID value to a mobile station 



NRT.0121US (16634RRUS02U) 

9 

while the mobile station is in an active state by using other messaging, such as a 
Universal Handoff Direction Message (UHDM), or another message. 

[0038] Later, the base station sends a grant message (at 206) on the forward grant 
channel that is shared by multiple mobile stations, including MS 1 and MS 2. The 
5 grant message sent at 206 specifies data rate assignment information and a MAC ID 
field having value MAC LD_1. In other words, the grant message sent at 206 is 
targeted to MS 1 . In response to the grant message sent at 206, MS 1 stores (at 208) 
the assigned data rate communicated in the grant message. This assigned data rate is 
used by MS 1 to communicate packet data on R-PDCH during scheduled mode 
10 transmission. 

[0039] Subsequently, the base sends another grant message (at 210) on the shared 
forward grant channel. In this case, the grant message contains data rate assignment 
information and a MAC ID field having value MAC ID_J2. This grant message is 
targeted to MS 2. In response to the grant message sent at 210, MS 2 stores (at 212) 
15 the assigned data rate. This assigned data rate is used by MS 2 to communicate 

packet data on R-PDCH. Note that the base station can assign different data rates to 
different mobile stations in the grant messages. 

[0040] Later, the scheduler 40 in the base station 19 may detect that there is excessive 
loading on the reverse wireless link (in particular, loading on R-PDCH). To reduce 

20 the loading, the base station sends (at 214) a grant message on the shared forward 

grant channel, with the grant message containing a MAC ID field having value MAC 
ID JBroadcast. The value MAC LD_Broadcast is a broadcast indication to MS 1 and 
MS 2 (as well as other mobile stations enabled on R-PDCH and served by the base 
station) to change data rates in each of MS 1 and MS 2 (at 216 and 218) to less than or 

25 equal to the maximum autonomous data rate. After this, packet data to be transmitted 
by MS 1 or MS 2 on R-PDCH is at a data rate that is less than or equal to the 
maximum autonomous data rate specified for the mobile station. The base station can 
later send additional grant messages to specify data rates of respective mobile 
stations. 



30 



[0041] In the embodiments described above, the grant message contains one special 
broadcast indication. In other embodiments, multiple special indications can be 
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provided by assigning other values of MAC ED for corresponding special indications. 
For example, another predetermined value of MAC ID can be used to indicate another 
function, such as to assign a particular data rate or maximum autonomous data rate to 
multiple mobile stations, or to increment or decrement data rates or maximum 
5 autonomous data rates of multiple mobile stations. 

[0042] The broadcast grant message can also be used to serve a subset of mobile 
stations within a cell Multiple predetermined MAC_ID values can be specified for 
different groups of mobile stations within a cell. For example, a first MAC_ED value 
targets a first group of plural mobile stations, a second MAC_ID value targets a 
10 second group of plural mobile stations, and so forth. 

[0043] The various tasks of Fig. 2 discussed above, including the tasks of 
communicating (transmitting or receiving) messages or parameters, and so forth, are 
executable by components of either the base station or mobile station. For example, 
the mobile station may include a chipset (made up of a processor, and/or 
15 microcontroller, and other associated components) for performing the communication 
and other tasks. 

[0044] A quick mechanism is provided to enable a base station to change data rates of 
mobile stations enabled to transmit on R-PDCH. The ability to send a broadcast 
indication to change data rates of mobile stations reduces the amount of signaling that 
20 has to be exchanged between the base station and mobile stations, and thus increases 
the speed at which the base station can control data rates of the mobile stations. Also, 
less bandwidth is consumed in the air interface for control messaging relating to data 
rate assignment. 

[0045] The following provides a more detailed explanation of the autonomous mode 
25 of operation according to some implementations. 

[0046] The maximum autonomous data rate is specified by an indicator (in the form 
of a parameter) sent by the base station 19 to the mobile station 16. According to one 
implementation, the parameter is named REV_PDCH_MAX_AUTO_TPR Sj which 
refers to the maximum autonomous traffic-to-pilot ratio (TPR) on R-PDCH. The 
30 traffic-to-pilot ratio is used by the mobile station to calculate a corresponding data 
rate. A higher traffic-to-pilot ratio implies a higher data rate. 
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[0047] Each mobile station 16 can be assigned a different 

REV_PDCH_MAX_AUTOJTPR s parameter. This enables the base station 19 to 
assign different maximum autonomous data rates to different mobile stations 16, if 
desired. 

5 [0048] Another parameter that is sent from the base station 19 to the mobile station 16 
regarding the autonomous mode of transmission is a flag to indicate whether 
autonomous mode is enabled. In one implementation, the flag is named 
REV_PDCH_AUTO_ALLOWED s [i], where i is a service reference identifier (sr_id) 
to identify a service for which data is to be transmitted by the mobile station. For 

10 example, packet data that can be communicated by a mobile station 16 include packet 
data for a voice-over-IP service, a web browsing service, an e-mail service, a text chat 
service, a file download service, an interactive gaming service, and so forth. Multiple 
concurrent communications sessions for respective services can be set up by the 
mobile station 16. For each such service having a reference identifier sr_id x , the state 

15 of REV_PDCH_AUTO_ALLOWED s [sr_id x ] is set (to logical "1" to indicate that 

autonomous mode transmission is enabled for the service having reference identifier 
sr_id x , and to logical "0" to indicate that autonomous mode transmission is disabled 
for the service having reference identifier sr_id x ). Thus, for example, autonomous 
mode may be enabled for an interactive gaming session, where the communication of 

20 data is relatively delay sensitive. On the other hand, autonomous mode may be 

disabled for a file download session or web browsing session, since these types of 
data communications are less delay sensitive. 

[0049] The base station 19 is able to send autonomous mode parameters, including 
REVJ>DCH_MAX_AUTO_TPR s and REV_PDCH_AUTO_ALLOWED s [i], in 

25 various messages, which can be sent during a call setup procedure or at other times 
(such as after a call has been established and the mobile station is in an active state). 
According to one implementation, examples of such messages include an Extended 
Channel Assignment Message for assigning a channel to a mobile station. Another 
message is a Service Connect Message (SCM), sent to establish a service instance 

30 either at call setup or during a call. Another message that can carry the autonomous 
mode parameters mentioned above is a Universal Handoff Direction Message 
(UHDM), which is sent at any time during a call. In other implementations, other 
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messages can be employed to carry the autonomous mode parameters. Such 
messages are sent in the forward wireless link from the base station to the mobile 
station. 

[0050] Fig. 3 illustrates a message flow diagram involving a base station and mobile 
5 station. Call setup messaging is initially exchanged (at 102) between the base station 
and the mobile station to establish a call. As part of call setup, the base station send 
(at 104) an Extended Channel Assignment Message, which includes the 
REV_PDCH_MAX_AUTO_TPR s message. Also, the base station sends (at 105) a 
Service Connect Message (SCM) to the mobile station. The Service Connect 

10 Message includes REV_PDCH_AUTO_ALLOWED s [i]. Note that the Service 

Connect Message can also be transmitted from the base station to the mobile station 
after call setup has completed. This is usually performed to establish new service 
instances (to provide additional services) between the mobile station and the base 
station. Call setup need only be performed once, with the mobile station being able to 

1 5 provide multiple services in one call session. 

[0051] In other implementations, the REV_PDCH_MAX_AUTO_TPR s and 
REV_PDCH_AUTO_ALLOWED s [i] messages can both be carried in the Extended 
Channel Assignment Message or in the Service Connect Message. 

[0052] The received autonomous mode parameters are stored (at 106) by the mobile 
20 station 16. The mobile station 16 next detects (at 108) that it has packet data to 

transmit over the reverse wireless link. Packet data to be transmitted is stored in the 
buffers 46 (Fig. 1) of the mobile station 16. If the mobile station has established 
multiple sessions for multiple corresponding services, then the buffers 46 would 
contain packet data for the multiple sessions. 

25 [0053] For each service having a corresponding service reference identifier sr_id x , if 
REVJ > DCH_AUTO_ALLOWED s [sr_id x ] has the logical "1" state, then packet data 
for that service is prepared for transmission (at 1 10) by the mobile station. The data 
transmission rate is set (at 1 12) at a rate up to REV_PDCH_MAX_AUTO_TPR s . 
Note that the data rate that the mobile station actually transmits at can be limited by 

30 the status of the buffers (referred to as a buffer-limited data rate) or by power 

headroom (referred to as a power-limited data rate). The data is then sent (at 114) 
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over a reverse packet data channel (R-PDCH). While the mobile station remains in its 
active state, the base station can send (116) additional messages to the mobile station 
to either change the value of REV_PDCH_MAX_AUTO_TPR s and 
REV_PDCH_AUTO_ALLOWED s [i] for an existing service, or to set the value of 
5 REVJ>DCH_MAX_AUTO_TPR s and REV_PDCH_AUTO_ALLOWED s [i] for new 
services. As noted above, one such message is the Service Connect Message. 
Alternatively, the base station can send a Universal Handoff Direction Message 
(UHDM) to the mobile station, which is typically performed during a handoff 
procedure when the mobile station travels from one cell (or cell sector) to another cell 
10 (or cell sector). 

[0054] In a different implementation, another message can be used to change the 
values of REV_PDCH_MAX_AUTO_TPR s and 

REV_PDCH_AUTO_ALLOWED s [i]. For example, a message can be sent by the 
base station to the mobile station to increment or decrement the value of 
1 5 REV_PDCH_MAX_AUTO_TPR s by a predetermined amount. Another message can 
also be sent by the base station to the mobile station for toggling the state of 
REV J>DCH_AUTO_ALLOWED s [i] . 

[0055] Instructions of the various software modules discussed herein (such as the 
scheduler 40 and other software executable in base station 19 or mobile station 16) are 

20 loaded for execution on corresponding control units or processors, such as a processor 
42 (Fig. 1) in the mobile station and a processor 48 in the base station 19. The control 
units or processors include microprocessors, microcontrollers, processor modules or 
subsystems (including one or more microprocessors or microcontrollers), or other 
control or computing devices. As used here, a "controller" refers to hardware, 

25 software, or a combination thereof. A "controller" can refer to a single component or 
to plural components (whether software or hardware). 

[0056] Data and instructions (of the various software modules) are stored in one or 
more machine-readable storage media, such as storage 44 (Fig. 1) in the mobile 
station 16 and storage 50 in the base station 19. The storage media include different 
30 forms of memory including semiconductor memory devices such as dynamic or static 
random access memories (DRAMs or SRAMs), erasable and programmable read-only 
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memories (EPROMs), electrically erasable and programmable read-only memories 
(EEPROMs) and flash memories; magnetic disks such as fixed, floppy and removable 
disks; other magnetic media including tape; and optical media such as compact disks 
(CDs) or digital video disks (DVDs). 

5 [0057] The instructions of the software routines or modules are loaded or transported 
to a system in one of many different ways. For example, code segments including 
instructions stored on floppy disks, CD or DVD media, a hard disk, or transported 
through a network interface card, modem, or other interface device are loaded into the 
system and executed as corresponding software routines or modules. In the loading or 
10 transport process, data signals that are embodied in carrier waves (transmitted over 
telephone lines, network lines, wireless links, cables, and the like) communicate the 
code segments, including instructions, to the system. Such carrier waves are in the 
form of electrical, optical, acoustical, electromagnetic, or other types of signals. 

[0058] While the invention has been disclosed with respect to a limited number of 
15 embodiments, those skilled in the art will appreciate numerous modifications and 

variations therefrom. It is intended that the appended claims cover such modifications 
and variations as fall within the true spirit and scope of the invention. 



